Measurements of normalized differential top-quark-pair (tt) production cross sections are performed using final states with two leptons (e + e − , µ + µ − , and e ± µ ∓ ) in proton-proton (pp) collisions at √ s = 13 TeV at the CERN LHC. The data were recorded in 2015 with the CMS detector and correspond to an integrated luminosity of 2.2 fb −1 . The tt production cross section is measured as a function of kinematic properties of the top quarks and the tt system in the full phase space, as well as of the jet multiplicity in the event in the fiducial phase space. Several perturbative quantum chromodynamics (QCD) calculations are confronted with the data and are found to be broadly in agreement with the measured results. PRESENTED AT 9
Introduction
This document describes measurements of normalized differential top-quark-pair (tt) production cross sections done in the dilepton channel using the data sample collected by the CMS experiment [1] at a center-of-mass energy of 13 TeV in 2015. The cross sections are determined as a function of kinematics of the top quarks, tt system, and as a function of the number of jets in the event. The measurements, documented in detail in [2] , are important for performing precision tests of perturbative QCD, and are expected to be sensitive to new phenomena beyond the standard model (SM).
Event selection and kinematic reconstruction
The tt events are simulated with the Powheg v2 Monte Carlo (MC) generator interfaced to Pythia 8 for parton showering and hadronization, and using the NNPDF3.0 parton density functions set. Only prompt-leptonic decays into e + e − , µ + µ − or e ± µ ∓ final states are considered for the definition of the tt signal. Following the well-known topology of a tt decay in the dilepton channel, the event selection requires exactly two isolated leptons with opposite charge, and at least two energetic jets. Additional criteria on the invariant mass (m) of the dilepton system, b jet identification, and missing transverse energy E T are applied in order to reduce background contamination. The following background processes are considered: Z+jets, single top quark (in tW -channel), W+jets, diboson (WW, WZ, and ZZ), tt+Z/W productions and fakes from other than dilepton tt decays.
CMS Preliminary

Dilepton
The kinematic properties of the top quarks and tt system are determined algebraically by solving a system of equations with respect to the neutrino momenta (six unknowns: three components per ν or ν) using the selected two jets, two leptons, and the E T . The following constraints are applied: 
Results
For a given variable X, the normalized differential cross section is determined as
, where x i respresents the number of signal events observed in data after background subtraction. This quantity is also corrected for the detector efficiencies, acceptances, and migrations across bin boundaries of the measurement using regularized Singular Value Decomposition unfolding method. The ∆ X i is a bin width in units of X and σ denotes a measured total cross section in the visible phase space.
Normalized differential tt production cross sections measured in bins of the p t T , y t , p tt T , m tt , y tt are presented in the full phase space at parton level (i.e. before decay and after QCD radiation). The measurement performed in bins of the jet multiplicity (N jets ) is presented in the fiducial phase space, defined following the event selection requirements, and corrected to particle level to allow for tuning of matrix element + parton shower MC predictions.
A selection of the results are shown in Figure 3 , where the measurements are confronted with several modern MC predictions. The parton level results are also compared with different SM QCD predictions beyond-NLO accuracy [3] , [4] , [5] , [6] . The overall uncertainty of the measurements ranges from 3 to 30%, with largest contributions from tt modelling related sources.
Conclusions
Normalized differential tt production cross sections are measured at 13 TeV in pp collisions using data corresponding to 2.2 fb −1 collected by the CMS detector in 2015. All measurements are performed in the dilepton decay channel (e + e − , µ + µ − , and e ± µ ∓ ). In general, data are found to be in agreement with modern SM QCD predictions for all measured distributions (p t T , y t , p tt T , m tt , y tt and N jets ). However, the jet multiplicity in data is not very well described by the considered MC simulations for high multiplicity values. After this conference, further studies, motivated by the results hereby described, have been carried with the purpose of improving the tune of the current MC predictions [7] . The top quark p T spectrum in data is softer than predictions from MC simulations and is better described by QCD calculations beyond the NLO-accuracy. This effect was already observed in similar measurements by the CMS collaboration at 8 TeV [8] . 
